Physiological regulation of the transport activity in the uncoupling proteins UCP1 and UCP2.
Brown fat is a thermogenic organ that allows newborns and small mammals to maintain a stable body temperature when exposed to cold. The heat generation capacity is based on the uncoupling of respiration from ATP synthesis mediated by the uncoupling protein UCP1. The first studies on the properties of these mitochondria revealed that fatty acid removal was an absolute prerequisite for respiratory control. Thus fatty acids, that are substrate for oxidation, were proposed as regulators of respiration. However, their ability to uncouple all types of mitochondria and the demonstration that several mitochondrial carriers catalyze the translocation of the fatty acid anion have made them unlikely candidates for a specific role in brown fat. Nevertheless, data strongly argue for a physiological function. First, fatty acids mimic the noradrenaline effects on adipocytes. Second, there exists a precise correlation between fatty acid sensitivity and the levels of UCP1. Finally, fatty acids increase the conductance by facilitating proton translocation, a mechanism that is distinct from the fatty acid uncoupling mediated by other mitochondrial carriers. The regulation of UCP1 and UCP2 by retinoids and the lack of effects of fatty acids on UCP2 or UCP3 are starting to set differences among the new uncoupling proteins.